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©  An  injection  molding  machine  has  at  least  two 
molding  stations  (A,  B).  Each  molding  station 
(A,  B)  includes  a  pair  of  platens  (24,  26  and  27) 
to  actuate  mold  halves  (18,  19,  21,  22)  to  open 
and  close  in  sequential  fashion,  a  molded  arti- 
cle  removal  unit  (44  -  49,  109,  111)  and  a 
machine  frame  (31).  A  first  member  (44)  is 
mounted  movably  on  said  frame  (31),  and 
means  are  provided  for  moving  first  member 
(44)  to  and  fro  relative  to  said  frame  (31)  with 
respect  to  at  least  one  first  axis.  A  second 
member  (49)  is  mounted  movably  on  said  first 
member  (44),  and  means  (46)  are  provided  for 
moving  said  second  member  (49)  to  and  fro 
relative  to  said  first  member  (44)  with  respect  to 
at  least  one  second  axis.  A  molded  article  re- 
moval  head  (48)  is  mounted  fixedly  on  said 
second  member  (49),  and  means  (46)  are  pro- 
vided  for  moving  members  (44,  49)  relative  to 
the  machine  and  relative  to  one  another  along 
said  axes  in  synchronism  with  the  opening  and 
closing  cycle  of  molding  stations  (A,  B).  Where- 
by  the  removal  head  (48)  enters  at  least  one 
open  mold  (16,  17)  and  is  positioned  in  register 
with  at  least  one  molded  article  (G). 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  injection  molding 
machines  and  relates,  in  particular,  to  such  machines 
having  the  capability  of  operating  a  plurality  of  molds 
arranged  in  series. 

The  present  invention  relates  further  to  an  injec- 
tion  molding  machine  having  a  plurality  of  molding 
stations  with  a  plurality  of  machine  accessories  ar- 
ranged  in  various  combinations  developing  a  se- 
quence  of  operations  calculated  to  reduce  molding  cy- 
cle  time  per  part  particularly  when  molding  large 
parts,  such  as  large  containers  or  autobody  parts. 

It  is  a  primary  feature  of  the  present  invention  to 
provide  an  injection  molding  machine  which  enables 
the  mold  assemblies  to  be  operable  independently  of 
each  other  and  to  be  readily  separable  from  the  ma- 
chine. 

Astill  further  feature  of  this  invention  is  the  incor- 
poration,  into  a  multi-station  injection  molding  ma- 
chine,  of  a  parts  removal  device  or  robot  which  is  op- 
erable  to  remove  parts  molded  in  reverse  or  in  iden- 
tical  orientation  at  each  station. 

SUMMARY  OF  THE  INVENTION 

An  injection  molding  machine  embracing  features 
of  the  present  invention  includes,  in  one  combination 
or  another,  a  main  frame,  fixed  and  movable  platens 
to  support  mold  halves. 

Further,  the  machine  includes  ejection  means 
and  a  parts  remover  (robot)  which  operates  on  recti- 
linear  coordinates  to  move  from  molding  station  to 
molding  station  along  a  first  axis  and  into  and  out  of 
an  open  mold  along  a  second  axis. 

Product  may  be  molded  in  the  same  or  in  reverse 
orientation  with  appropriate  modification  of  the  parts 
remover  and  the  flow  path  of  the  molten  plastic. 

In  reverse  orientation,  the  remover  head  carries 
dual  "pick  up"  elements,  while  product  molded  in 
same  orientation  is  grasped  by  a  remover  head  with 
a  single  pick  up. 

Other  features  and  advantages  of  the  present  in- 
vention  will  become  more  apparent  from  an  examin- 
ation  of  the  succeeding  specification  when  read  in 
conjunction  with  the  appended  drawings,  in  which: 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  side  of  the  machine  with  the  molded 
parts  remover  or  robot  in  an  open  mold  retrieving 
a  part; 
Fig.  2  is  a  top  plan  view  of  the  illustration  of  Fig. 
1; 
Fig.  3  is  similar  to  Fig.  2  showing  the  robot  in  the 
opposite  molding  station; 
Fig.  4  is  a  plot  of  the  machine  sequence  of  oper- 
ation  charting  the  position  of  the  various  machine 

accessories  against  the  step  by  step  generation 
of  the  molded  parts; 
Fig.  5  is  a  side  view  of  an  additional  machine  mod- 
ification  showing  double  sets  of  primary  and  sec- 

5  ondary  injection  means  and  robots  servicing  four 
mold  stations; 
Fig.  6  is  a  chart  detailing  the  operating  sequence 
of  the  machine  of  Fig.  5. 

10  DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  to  Figs.  1  ,  2  and  3,  a  basic  embodiment 
of  the  injection  molding  machine  of  the  present  inven- 

15  tion  is  disclosed  comprising  molding  stations  A  and  B 
having  essential  accessories  defining  a  primary 
clamp  section  1  1  ,  a  secondary  clamp  section  1  2,  a  pri- 
mary  molten  plastic  injection  section  13  and  a  sec- 
ondary  injection  section  14.  Eitherthe  primary  and/or 

20  secondary  injection  unit  may  be  of  the  reciprocating 
screw  type  or  piston  type. 

Molds  16  and  17,  frequently  of  different  configur- 
ations,  comprise  mold  halves  18  and  19  and  21  and 
22,  respectively. 

25  Mold  halves  19  and  21  are  mounted  on  central 
movable  platen  26  and  halves  18  and  22  are  mounted 
on  movable  platen  24  and  fixed  platen  27,  respective- 
ly- 

Platens  23  and  27,  fixed  to  the  machine  frame  31  , 
30  support  tie  bars  28  and  29  in  the  usual  and  customary 

fashion. 
Platen  24  is  connected  to  primary  clamping  pis- 

ton  32  and  is  reciprocated  thereby  sliding  on  tie  bars 
28  and  29. 

35  Central  platen  26  is  also  movable  on  tie  bars  28 
and  29  and  is  releasably  connected  to  movable  platen 
24  and  fixed  platen  27  by  secondary  clamping  means 
12  in  a  manner  which  will  be  explained  in  greater  de- 
tail  as  this  specification  proceeds. 

40  Typically,  the  injection  section  13  includes  a  plas- 
ticizing-  injection  unit  referred  to  in  the  art  as  a  reci- 
procating-screw  extruder. 

Figs.  1,  2  and  3  show  details  of  one  embodiment 
of  the  secondary  clamp  means  and  the  structure  and 

45  operation  of  the  molded  parts  removal  unit  or  robot. 
Referring  to  Fig.  1,  the  parts  removal  unit  oper- 

ates  automatically  in  time  sequence,  in  robot  fashion, 
and  includes  a  first  leg  44  which  reciprocates  under 
control  of  power  unit  46  along  the  longitudinal  axis  (x 

so  axis)  of  the  machine  quided  by  a  track  (not  shown). 
The  power  unit  46  is  supported  by  fixed  platen  27. 

When  the  part  removal  head  48  is  in  register  with 
an  open  mold,  such  as  the  open  mold  at  station  A  in 
Fig.  1,  a  second  leg  49  is  actuated  by  suitable  power 

55  means  to  advance  the  head  along  a  second  axis  (z 
axis)  into  register  with  finished  part  P.  The  part  is  then 
ejected  from  core  51  by  ejector  pins  52,  in  well  known 
fashion,  and  picked  up  by  the  head. 

2 
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The  head  48  is  provided  with  a  source  of  vacuum 
and  a  valve  operable  to  direct  vacuum  to  the  part  side 
of  the  head  where  upon  the  part  P  is  grasped  and 
drawn  away  from  the  core  by  the  head.  The  head  is 
retracted  automatically  and  the  part  P  released  to  an  5 
appropriate  container  (not  shown)  for  packaging  or 
further  processing,  as  the  case  may  be. 

Figs.  2  and  3  are  top  plan  views  of  the  illustration 
of  Fig.  1  and  show  details  and  operation  of  one  em- 
bodiment  of  the  secondary  clamp  section  indicated  10 
generally  by  the  reference  numeral  12. 

Pairs  of  opposed  arms  53  and  54,  fixed  to  central 
platen  26,  are  formed  with  notches  56  and  57  and 
cam  faces  58  and  59.  The  notches  are  engaged  by 
dogs  or  lugs  61  and  62  having  mating  cam  faces  63  15 
and  64.  The  lugs  61  and  62,  operable  to  reciprocate 
in  timed  sequence  under  the  control  of  piston-cyclin- 
der  assemblies  66  and  67,  are  mounted  on  the  mov- 
able  platen  24  and  fixed  platen  27,  respectively. 

As  mold  halves  of  a  given  mold  station  approach  20 
theirclosed  position,  the  lugs  move  into  mating  notch- 
es  and  mating  cam  faces  engage  one  another  to  drive 
the  mold  halves  into  tight  face  to  face  contact  holding 
the  mold  halves  sealed  during  cavity  stuffing  and 
subsequent  cooling  period  independently  of  the  pri-  25 
mary  clamp  means  in  a  manner  and  according  to  an 
operating  sequence  set  forth  in  cycle  chart  of  Fig.  4. 

Fig.  3  shows  the  part  removal  head  48  in  place 
in  the  open  mold  at  station  B  poised  to  retract  from  the 
mold  to  transfer  part  P  out  of  the  machine.  30 

In  this  position  the  vaccum  of  the  head  48  has 
been  diverted  from  the  right  side  of  the  head  to  the 
left  side  of  the  head  as  viewed  in  Fig.  3  to  accomplish 
the  part  pick  up  at  station  B. 

Referring  in  detail  to  Fig.  4,  a  plot  showing  a  typ-  35 
ical  molding  cycle  of  the  machine  of  Figs.  1  through 
3  is  laid  out  coordinately  where  the  y  axis  is  a  sched- 
ule  of  sequential  positions  of  the  various  machine 
components  or  accessories  for  stations  A  and  B,  and 
the  x  axis  is  a  schedule  of  the  progress  of  the  part  40 
through  the  molding  steps. 

The  chart  is  read  in  the  following  fashion:  starting 
at  the  upper  left  hand  corner  at  the  point  indicated  by 
the  letters,  one  "picks  up"  the  molding  cycle  by  noting 
the  small  circles  extending  along  the  y  axis  which  in-  45 
dicate  the  primary  clamp  11  is  open,  injection  section 
13  is  back  (to  the  right  in  Fig.  1),  the  injection  section 
13  is  plasticizing,  secondary  clamp  section  12  is 
clamping  station  A,  secondary  clamp  12  at  station  B 
is  free  (open),  ejector  pins  52  are  retracted  at  station  50 
A,  ejector  pins  are  forward  (ejecting)  at  station  B,  ro- 
bot  or  pick  up  head  48  has  moved  along  machine  x 
axis  to  station  B  and  along  the  z  axis  into  the  mold  at 
station  B. 

Referring  to  the  point  x  at  the  lower  left  corner  of  55 
the  chart  of  Fig.  4,  it  is  apparent  when  the  various  ma- 
chine  elements  are  in  the  positions  just  indicated  by 
"reading"  the  chart  a  molded  part  is  cooling  in  its  mold 

at  station  A  and  the  robot  or  pick  up  head  48  is  posi- 
tioned  in  the  open  mold  at  station  B. 

The  chart  is  read  in  the  manner  described  incre- 
mentally  from  left  to  right,  the  machine  having  pro- 
duced  two  parts  P  upon  arriving  at  end  E  of  a  com- 
plete  cycle. 

Fig.  5  illustrates  a  double  capacity  machine  in 
which  there  are  four  molding  stations  A,  B,  C  and  D, 
two  opposed  primary  injection  extruders  102  and  103 
with  two  central  mold  platens  104  and  106  each  incor- 
porating  a  secondary  extrusion  units  or  stuffers  107 
and  108,  in  the  fashion  and  for  the  purpose  previously 
described,  for  servicing  mold  stations  D  and  C  on  the 
left  and  mold  stations  B  and  Aon  the  right,  respective- 
ly.  The  reference  numerals  109  and  111  designate 
mold  part  removal  units  or  robots.  Naturally,  each 
mold  station  could  have  a  plurality  of  molds  as  re- 
quired. 

Hereagain,  the  location  of  primary  injecting  units 
is  a  matter  of  design  choice  based  on  machine  size 
limitations  and  available  operating  space. 

The  machine  configuration  of  Fig.  5  shows  the 
molds  open  at  station  Aand  D  while  the  molds  at  sta- 
tions  B  and  C  are  closed. 

This  configuration  is  developed  in  the  following 
fashion. 

Assume  that  the  primary  clamping  means  actu- 
ated  by  piston  32  has  moved  all  movable  platens  24, 
104,  25  and  106  to  the  right  against  stationary  platen 
27  closing  all  molds  at  stations  A,  B,  C  and  D  with  all 
secondary  clamps  12-12  latched. 

Upon  an  appropriate  signal  from  the  clamp  con- 
trol  (Figure  2),  the  secondary  clamp  12  at  station  A  is 
released  whilethe  secondary  clamps  12at  stations  B, 
C  and  D  remain  latched. 

The  piston  32  is  ordered  to  move  to  the  left.  This 
occurrence  opens  the  mold  at  staion  A  and  dog  117 
secured  to  movable  platen  25  moves  from  the  dashed 
line  position  to  the  solid  line  position  to  abut  stop  118. 

Contact  between  the  dog  117  and  stop  118  stops 
movable  platen  106  in  the  position  shown  in  Fig.  14 
and  blocks  further  separation  of  mold  halves  at  sta- 
tion  A. 

Upon  the  occurrence  of  the  above-noted  abut- 
ment  and  in  timed  sequence,  the  secondary  clamp  at 
station  D  is  unlatched  so  that  upon  continued  motion 
of  the  piston  32  to  the  left  the  mold  at  station  D  opens 
to  complete  development  of  the  mold  layout  shown  in 
Fig.  5,  i.e.  molds  at  stations  A  and  D  are  open  and 
molds  at  stations  B  and  C  remain  closed  and  clamp- 
ed. 

Again  starting  from  a  closed  mold  position  at  sta- 
tions  A,  B,  C  and  D,  the  molds  at  stations  B  and  C  are 
opened  in  similarfashion  in  response  to  the  appropri- 
ate  signals  from  the  clamp  control  unit. 

Fig.  6  is  an  operating  schedule  showing  the  se- 
quential  positions  of  the  various  machine  accessories 
as  the  double  capacity  unit  of  Fig.  5  operates  to  pro- 

3 
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duce  four  molded  parts  per  cycle. 

Claims 
5 

1.  In  an  injection  molding  machine  having  at  least 
two  molding  stations  (A,  B)  each  molding  station 
(A,  B)  including  a  pair  of  platens  (24,  26  and  27) 
to  actuate  mold  halves  (18,  19,  21,  22)  to  open 
and  close  in  sequential  fashion,  a  molded  article  w 
removal  unit  (44  -  49,  109,  111)  comprising: 
a  machine  frame  (31), 
a  first  member  (44)  mounted  movably  on  said 
frame  (31),  means  for  moving  first  member  (44) 
to  and  fro  relative  to  said  frame  (31)  with  respect  15 
to  at  least  one  first  axis,  a  second  member  (49) 
mounted  movably  on  said  first  member  (44), 
means  (46)  for  moving  said  second  member  (49) 
to  and  fro  relative  to  said  first  member  (44)  with 
respect  to  at  least  one  second  axis,  20 
a  molded  article  removal  head  (48)  mounted  fix- 
edly  on  said  second  member  (49),  and 
means  (46)  for  moving  members  (44,  49)  relative 
to  the  machine  and  relative  to  one  another  along 
said  axes  in  synchronism  with  the  opening  and  25 
closing  cycle  of  molding  stations  (A,  B), 
whereby  the  removal  head  (48)  enters  at  least 
one  open  mold  (16,  17)  and  is  positioned  in  reg- 
ister  with  at  least  one  molded  article  (G). 

30 
2.  The  molding  machine  of  claim  1  in  which  said 

head  (48)  includes  pick  up  units  mounted  on  op- 
posed  sides  of  said  head  (48)  whereby  articles  of 
different  orientation  can  be  removed. 

35 
3.  The  molding  machine  of  claim  1  in  which  said 

head  (48)  is  formed  with  a  single  pick  up  means 
operable  to  remove  articles  at  a  plurality  of  sta- 
tions  (A,  B)  and  in  the  same  article  orientation. 

40 
4.  The  molding  machine  of  claim  1  in  which  said  first 

axis  corresponds  to  the  axis  of  said  machine  and 
the  second  axis  corresponds  to  a  path  generally 
transverse  to  said  first  axis. 

45 
5.  The  molding  machine  of  claim  4  in  which  said  axis 

of  said  machine  is  a  longidudinal  axis. 

4 
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